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@ Curable composition. 

@ Compositions curable upon exposure to atmospheric 
moisture at room temperature comprising (a) organic 
polymer having at least one hydrolyzable silicon-containing 
group in the molecule and having a molecular weight from 
about 500 to 15.000. and (b) a photocurable substance. 
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Curable Compositio n 
This invention relates to a cvurable composition 
comprising a polymer having a hydrolyzable silicon containing 
group, which, is curable to a rubber-like substance upon expo- 
sure to atmospheric moisture at room temperature. 

The above type of composition finds many applications, 
for example, as a sealant or adhesive used for building con- 
struction. Important characteristics required for -this type 
of composition are, among others, residual taclc and weather- 
durability of adhesive force after application. These char- 
acteristics are directly related to the deposition of dust 
particles on the resulting sealant siurfaces and the adh.esive 
force with glass. In U.S. Patent 3f971f751 assigned to the 
same assignee as the present application, there is shown a 
cvirable composition comprising a polyether having a hydro— 
lyzable silicon containing group, which exhibits good mechan- 
ical properties such as strength, elongation, adhesion and 
the like. Similar polymeric compositions having a hydrolys— 
able silicon containing group include those described in U.S. 
Patent 3t'*08,321, 3 » 592, 795 and 3 » 632, 557. Experience has 
shown, however, that these curable compositions are not 
satisfactory in residual tack and weather-durability of adhe- 
sive force. 

According to the present invention, we have foimd that 
the foregoing and other disadvantages may be overcome by 
compounding 

(a) about 100 parts by weight of an organic polymer having 
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at least one tiydrolyzable s±licon-contain±nff group in tlie 
molecule and liavxng a molecular weight Trom about 500 to 
15 f 000 9 and 

(b) about O.Ol to 30 parts by weight or a photocurable sub- 
stance. The resulting mixture becomes tack^free very sh.ortly 
and retains Its maximum adlieslve force upon exposure to light 
for a long time. 

The photocxirable substance will react only ±n tbose 
areas which, are exposed to ll^t such as the exterior surface 
or Interface of sealant with. i:lass» to Improve tlie tack-^free 
time and pho to *-diir ability in these areas without affecting on 
otiier properties of the sealant such, as strength.* elongation 
or the like. 

The term photo curable substance** used herein designates 
those substances which are capable of photopolymerizatlon or 
photocrossllnlcLng to produce an insoluble mass. Several types 
of photocurable substance are known in the art including 
acrylic or methacryllc monomers and oligomers « polyvlnylcin— 
namate and organic azlde group-containing material. Fhotocur- 
able acrylic or methacryllc monomers and oligomers are acrylic 
or methacryllc esters, preferably esters of a polyhydric 
aliphatic alcobol with acrylic or methacryllc acid having at 
least two ester linkages in tlie molecule. Examples of th^ese 
esters Include die thylene glycol dlacrylate, polyethylene glycol 
diacrylate, neopentylglycol diacrylate, 1,5-pentanediol 
diacrylatot If 6-hexanediol diacrylate» trlmethylolpropane 



00350^5? 



- 3 - 

triacrylate and tlie corresponding met hacry late s • Mixtures of 
tliese monomers and olig'omers may also be used* 

Polyvinyl cinnamate may be produced by acylatin^ polyvinyl 
alcobol with., for example, cinnamoyl cliloride. Derivatives 
of polyvinylcinnamate sucb as mixed ester with, dibasic . car** 
boxylic acid may also be used* 

Examples of organic azide group-containing material 
include azidized natural or syntlietic rubber and azide group- 
containing polyorganosiloxanes as sbown in Japanese Laying 
Open Patent Application 30250/79* 

The polymers having bydrolyzable silicon— containing group 

wb±cli may be used in the present invention include those 

described in the above-cited patents. Preferably tbey have 

a polyetlier or polyester main chain having a moXecular vex^t 

of about 300 to about 15ffO00 and are eacb t:erm±nated wltli at 

least one bydrelyzable group of tbe formulas 

Ra 
1 

-Si X3.a 

wberein R is a hydrocarbon group of 1 to 20 carbon atoms, X 
is a bydrolyzable group such as Ci— Cio allcoxy group, aminoxy 
group or the like, and a is O, 1 or 2, 

About 0.01 to about; 30 parts by weight of said pbotocur— 
able substance may be incorporated to lOO parts by weight of 
said hydro lyzable group— containing pol3rmer. A proportion of 
said photocurable substance less than O.Ol parts cannot ex- 
liibit tbe desired effect to the fullest extent, while excessive 
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1 use tliereof nay adversely aiTect on tlie propez*tles of result- 

±iie sealant. 

The cuirable composition or tlie present Invention may 
contain plastlclzers sucli as dloctylplitlLalate » epoxylated 
5 soybean oil or tlie lUce, fillers such, as calcium carbonate 

talc or the llke« pigments sucb. as titanium dioxide ^ carbon 
black or the like, tblxotroplc agrents sucb as bydrogenated 
castor oily . ant l«"aslng agents si^ch as UV— absorbents or free 
radical Initiation Inhibitors t and other conventional Ingro'- 

lO dlents • 

The curable composition of the present Invent'lon may be 
prepared by .kneading or milling the foregoing components on 
a conventional kneader or paint rollers • Wien one component 
composition Is desired* the composition Is completely dehy*^ 

15 drated after the addition of a curing agent* Xf desired* the 

curing agent may be stored and shipped In a separate container 
and mixed with the curable composition In situ before use* 
Examples of curing agent which may be employed in the 
present invention Include tin compounds such as stannous 2* 

20 ethylhexanate , dibutyltlndllaurate » lead compounds such as 

lead 2-ethylhexanate 9 Iron compounds such as Iron naphthenate* 
amines such as laurylamine* basic compound such as active zinc 
white, carboxyllc acids such as capric acid, alkyl titanates* 
organosilicon tltanates or the like* Mixtures of these agents 

25 may be also used* The curing agent can be used in amounts 

from ab ut 0.001 to 10 parts by weight per 100 parts by weight 
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or liydrolyzable group-containing polymer. 

Tlie following examples are given by way of illustration 
and not by way or limitation. All parts are by veigbt. 

Example 1 

To 100 parts of a polyoxypropylene baving an average 

molecular weigbt of 8p000 and terminal groups of tb.e formula: 

CHo 
I 

(CH30)2Si— at a proportion of about 80?6 were added 5 Parts 
of a polyfunctional aery late (trimetbylolprppane triacrylate* 
sold by Toagosei Cbemxcal Industry Co., Ltd. f Tokyo, under 
tbe name of ARONXX M- 109 ), 30 parts of dioctyl pbtbalate, 
lOO parts of calcium carbonate* 25 parts of titanium dioxxde« 
3 parts of bydrogenated castor oil and 1 part of styrenated 
pbenol. Tbe mixture was mixed vitb a lancet azid tben xntx-* 
mately milled by passing tbrou^ a 3-roll paint mil tbree 
times. 

To 26U parts of tb.e resulting mixture were added X part 
of stannous 2-etliylbexanate and 1 part of laurylamine • 
Tbe mixture was tben poured onto a glass pJLate and allowed, to 
cure under atmospberic conditions Vbile expositing to lig^t. 
After 7 days 9 tbe resulting cured abeet allowed no residual 
tack by a finger test, Tbe sb.eet did not peel off from tbe 
interface witb glass plate by pulling an edge by band after 
exposing to ligbt for 60 days. A control b.aving similar 
composition but not containing ARONXX M- 109 slLowed residual 
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tack and peeled off in the same tests. 
Bxample 2 

To 100 parts of a polyoxypropylene havittff an average 
molecular weigHt of 9,000 and terminal groups of tlie formula: 
CH3 

(CH30)2Si- at a proportion of about 9©^ were added 10 parts 
of polyvinyl cinnamate, 30 parts of triethyXeneglycol diace- 
tate, 100 parts of calcium carbonate, 25 parts of titanium 
dioxide, 3 parts of bydrogenated castor oil. and 1 part of 
styrenated pbenol • 

Tlie mixture was mixed witb. a lancet and tben irLtimately 
milled by passing througb. a 3-roll paint mil tbree times. 

To 269 parts of tbe resulting mixtiire were added 1 part 
of stannous 2-etbylbexanate and 1 part of monoetbanolamine . 
Tbe mixture was tben dehydrated in vacuo witb stirring in a 
vacuum kneader. Tbe curable composition tbus obtained was 
applied onto outdoor building construction as a sealant. 
Tbe curred product sbowed no residual tack after 7 days and 
bad weatber-proof adbesion property. 

Bxanple 3 

To 100 parts of a polyoxypropylene baving an average 
molecular weigbt of 9,000 and terminal groups of the formula: 
CH3 

(CH30)2Si- at a proportion of about 85^ were added 5 parts 
of azidized natural rubber, 30 parts of diamylpbtbalate , 
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1 150 parts of calcium carbonate and 1 part of styrenated 

plienol. Tlie mixture was mixed vltli a lancet and Intimated 
milled by passing tbrou^ a 3— roll paint mil tliree times. 

To 286 parts of tlie resulting: mixtiire were added 2 parts 

5 of dlbutyltlndllaurate and 3 parts of active zinc wblte and 

th.e mixture was tliorouebly mixed. The resulting composition 
was applied onto outdoor construction. Th.e cured product 
slLOwed no residual tack after 7 days and iiad waatlier-proof 
adJieslon property. 
10 Tb.e above lias been offered for Illustrative pux^poses 

only 9 and it is not for tbe purpose of IdLmiting tlie scope of 
tbls Inventlont wblcb is as defined in tlie claims below. 
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V£ CLAXM: 

1. A curable composition comprising 

(a) about 100 parts by weigSit of* an organic polymer liaving 
at least one 'liydrolyzable silicon-containing group in the 
molecule and baving a molecular weigbt from about 500 to 
15f000, and 

(b) about 0»01 to 30 parts by weigbt or a pbotocurable 
substance • 

2* Tbe composition according to Claim 1, wberein said liydro- 
lyzable silicon-containing group is a group of tlie formula: 

Ra 
I 

-Si X3.a 

wberein R Is a hydrocarbon group of* 1 to 20 carbon atoms* 
X Is a bydrolyzable group, and a is O, 1 or 2* 

3* The composition according to Claim 2* wbex^ein said bydro- 
Xyzable group is Cx^Cxq alkoxy or aminos group* 

hm The composition according to Claim 1, wberein said organic 
polymer bas a polyetber main cbain. 

5 m Tbe composition according to Claim 4, wberein said bydro- 

lyzable group is (CH30)2Si- • 

6 m Tbe composition according to Claim I9 wberein said pbo to- 

curable substance is selected from tbe group consisting or 
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1 acrylic ox* metliacrylic monomers and olxg^mersy polyvinyl— 

clnnamate, and organic azlde gx*oup-con1;alnlng material* 

7« Tlie composition according to Claim wlxereln said plioto- 

curable substance Is an ester or acrylic acid wltb a poly- 

5 liydrlc alcoliol Ixaving at least two ester llnlca^s In tlie 

molecule • 

8* Hie composition according to Claim wliereln said pboto- 
curable substance Is polyvlnylclnnamate • 

9* Tbe composition according to Claim 4, vbereln said pboto-- 
10 curable substance Is azldlzed natural z*ubber« 

lO, Tbe composition according to Claim 4, flirtlier comprising 
In one component composition a curing agent selected l*rom 
tlie group consisting of* an organic tin compound, an organic 
lead compound 9 orgazilc Iron compound 9 an amine 9 a carboxyllc 
15 acid, -zinc wblte, alkyl tltanate and organoslllcon tltanat • 
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